Repeated 2% sevoflurane administration in 7‑ and 60-day-old rats : Neurotoxicity and neurocognitive dysfunction.
Sevoflurane is one of the most widely used inhalation anesthetics in pediatric anesthesia. A large number of studies have demonstrated that repeated treatment with high concentrations or long durations of sevoflurane anesthesia during the neonatal period can induce neuroapoptosis and long-term learning disability. In clinical practice, we observed that a subset of patients underwent minor surgery under sevoflurane anesthesia more than once from birth to adolescence. Therefore, this research was conducted to investigate whether a 2% concentration of sevoflurane (clinically relevant usage of sevoflurane) for 1 h (a short duration) can induce neuroapoptosis and neurocognitive dysfunction in adolescent rats that received sevoflurane (2% for 1 h) during the neonatal period. Group I: neonatal rats at postnatal day 7 (PND-7) were treated with oxygen under controlled conditions and then raised to PND-60. Group II: PND-7 rats were treated with 2% sevoflurane for 1 h and then raised to PND-60. Group III: the PND-60 rats were treated with 2% sevoflurane for 1 h and in group IV the PND-7 rats were treated with 2% sevoflurane for 1 h and then anesthetized with 2% sevoflurane for 1 h at PND-60 again. The expression of caspase-3, Bax and Bcl-2 in the hippocampal dentate gyrus (DG) were measured by Western blot analysis. Neuroapoptosis in the hippocampal DG was assessed using NeuN/caspase-3 double-immunofluorescence staining. Spatial reference memory was tested by the Morris water maze test. The present data showed that sevoflurane (2% for 1 h) did not induce obvious hippocampal neuroapoptosis in the PND-7 rats and PND-60 rats; their performance in hippocampal-dependent spatial memory was not significantly impaired; however, the rats in group IV showed poor performance in the Morris water maze test and the neuroapoptosis in group IV was significantly increased. Our findings suggested that sevoflurane can induce neuroapoptosis and cognitive dysfunction in adolescent rats that received repeated sevoflurane (2% for 1 h) during the postnatal period. These findings will promote further studies to investigate the effects of repeated sevoflurane exposure on the development of the central nervous system and function of learning and memory, as well as the underlying mechanisms in vitro and in vivo.